Delineating the psychological and behavioural factors of successful weight loss maintenance by Levinge, Emily et al.
Bond University
Research Repository
Delineating the psychological and behavioural factors of successful weight loss maintenance







Publisher's PDF, also known as Version of record
Link to publication in Bond University research repository.
Recommended citation(APA):
Levinge, E., Stapleton, P. B., & Sabot, D. (2020). Delineating the psychological and behavioural factors of
successful weight loss maintenance. Heliyon, 6(1), [e03100]. https://doi.org/10.1016/j.heliyon.2019.e03100
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
For more information, or if you believe that this document breaches copyright, please contact the Bond University research repository
coordinator.
Download date: 16 Jan 2020
Heliyon 6 (2020) e03100Contents lists available at ScienceDirect
Heliyon
journal homepage: www.cell.com/heliyonResearch articleDelineating the psychological and behavioural factors of successful weight
loss maintenance
Emily Levinge, Peta Stapleton *, Debbie Sabot








Restrained eating* Corresponding author.
E-mail address: pstaplet@bond.edu.au (P. Staple
https://doi.org/10.1016/j.heliyon.2019.e03100
Received 17 September 2019; Received in revised
2405-8440/© 2019 The Author(s). Published by Els
nc-nd/4.0/).A B S T R A C T
Overweight and obesity present alarming global health problems including detrimental health risks that call for
effective interventions. Considerable research has examined behavioural and psychological factors associated
with weight loss to advance the ﬁeld of obesity and overweight. In line with the literature, this study aimed to
develop a behavioural and psychological proﬁle based on factors of personality, eating behaviours, emotional
functioning, physical well-being, and psychopathology. The sample consisted of 105 community participants who
had reduced their bodyweight by at least 10% and had either successfully maintained their weight loss for a
minimum 12-month period (n ¼ 41) or had regained their weight loss within 12 months (n ¼ 64). Participants
completed an online survey comprising demographic items and four empirical measures (Mini Marker Personality
Scale, Patient Health Questionnaire, Three-Factor Eating Questionnaire-Revised, and a food screening tool). Based
on signiﬁcant bivariate correlations results, four factors (fat intake, restrained eating, uncontrolled eating, and
emotional eating) were entered into a binary logistic regression. Restrained eating was the only factor that
signiﬁcantly increased the likelihood of predicting successful long-term weight loss. Findings have implications
for overweight and obesity future research, which may guide the direction of obesity and overweight treatments.1. Introduction
Obesity and overweight have reached pandemic proportions (Ng
et al., 2014). In 2016, approximately 1.3 billion adults were overweight
globally, and of these more than 650million were clinically obese (World
Health Organisation; WHO, 2018). It is estimated that overweight in-
dividuals (BMI>25 kg/m2) will increase from 1.3 billion to 2.0 billion by
2030 (Gundu, 2018). Overweight and obesity are linked to numerous
detrimental health-related problems, such as diabetes, high blood pres-
sure, musculoskeletal disorders, and cardio vascular disease (Colaguiri
et al., 2010). Overweight and obesity present signiﬁcant social implica-
tions, profoundly limit individuals’ engagement in the workplace, com-
munity, and family life (Australian Bureau of Statistics [ABS], 2011), in
addition to the signiﬁcant ﬁnancial implications for the health sector.
As global estimates of obesity reach alarming levels, greater research
attention is required on best practice treatments for obesity and
overweight-related health problems. In determining intervention efﬁcacy,
it is imperative to delineate the criteria that constitutes signiﬁcant weight
loss and successful weight loss maintenance. A large body of work has
suggested that long-term maintenance of weight loss comprises a complexton).
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evier Ltd. This is an open access ainterplay of behavioural and psychological constructs. In line with prior
research, this study aimed to examine behavioural and psychological
factors that assist in predicting successful long-term weight loss mainte-
nance (i.e., a reduction of 10% or more of the heaviest bodyweight for a
minimum 12-month period; Wing and Hill, 2001). Development of a
successful weight loss proﬁle may help inform public health promotion
and intervention strategies to beneﬁt individual well-being.1.1. Theoretical underpinnings
Considerable research has attempted to ameliorate the causes of
overweight and obesity by examining behavioural aspects and psycho-
logical factors of weight loss maintenance. Externality theory posits that
external cues are largely associated with weight problems. Studies have
found external food-related stimuli (e.g., food advertisements) are asso-
ciated with greater consumption of snack food by obese individuals
compared to controls (Halford et al., 2004). According to psychosomatic
theory, overeating is considered a coping mechanism in response to
negative affect (Abramson and Wunderlich, 1972; Van Strien et al.,
1986). Obesity and overweight are thought to develop following earlyed 18 December 2019
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response to anxiety and hunger (McKenna, 1972). Maladaptive coping
strategies are therefore implicated in this dysregulation of negative affect
(e.g., anxiety) through food consumption (Evers et al., 2010). In contrast,
restraint theory suggests obesity is largely due to psychological processes
(Braet et al., 2014; Ogden, 2009; Stice et al., 2005; Stroebe et al., 2013),
where individual attempt to cognitively control their eating behaviours
(Herman and Mack, 1975; Stice et al., 2005). Interruption of the cogni-
tive processes can result in uncontrollable food consumption. Restraint
theory has been strongly associated with binge-eating behaviours and
subsequent weight gain (Bailly et al., 2012; Ogden, 2009).
1.2. A complex picture
The literature has identiﬁed many key factors relating to weight loss
across the lifespan. In2005, Elfhag andR€ossner parsimoniously synthesised
a number of ﬁndings to propose speciﬁc variables that contribute to suc-
cessful weight maintenance, which included: a self-imposed weight loss
goal, engagement in physical activity, consistentmonitoring of food intake,
adherence to a regularmeal rhythm, healthier food choices, stable personal
life, togetherwith lower levels ofmooddisorders (i.e., depression), negative
affect, binge eating, andweight instability.While this proﬁle provides some
guidance on important contributing factors, aspects of personalitywere not
observed. In as separate examination of personality characteristics and
eating behaviours of obese individuals, Elfhag and R€ossner (2005) found
individuals high on neuroticism were more likely to signiﬁcantly reduce
their caloric intake when dieting, which in turn led to greater weight loss.
However, it has been suggested that higher levels of neuroticism may also
increase an individual's susceptibility to psychological and emotional dif-
ﬁculties, resulting in weight regain (Sutin et al., 2011). In contrast, lower
dietarydisinhibitionhas been consistently identiﬁedas a strongpredictor of
weight loss maintenance. Speciﬁcally, an increased tendency to overeat in
the presence of palatable food, whichmay be connected to impulse-control
personality traits (Wing and Phelan, 2005). Collectively, prior research
suggests that individuals who exhibit better control of their eating behav-
iours are more successful in maintaining weight loss over time.
1.3. Current study
Based on a detailed review of the literature, the current study iden-
tiﬁed the following behavioural and psychological factors as possible
predictors of weight loss maintenance: personality (Elfhag and R€ossner,
2005; Munro et al., 2011; Sullivan et al., 2007; Sutin et al., 2011; Wing
and Phelan, 2005), eating behaviours (Elfhag and R€ossner, 2005; Shick
et al., 1998; Sutin et al., 2011; Wing and Phelan, 2005; Westenhoefer,
2001), emotional functioning (Elfhag and R€ossner, 2005), and psycho-
pathology (Klem et al., 1998).
In line with prior research detailed, the current study hypothesised
that:
I. Restrained eating, fruit and vegetable intake, emotional stability,
conscientiousness, openness, and extroversion would positively
predict group membership.
II. Fat intake, anxiety, depression, somatic concerns, neuroticism,
agreeableness, uncontrolled eating, and emotional eating would
negatively predict group membership.
III. Predictors that strongly predict group membership would signif-
icantly improve the logistic regression model's predictive
capability.
2. Method
2.1. Participants and procedure
The sample consisted of 105 participants (18–79 years;M¼ 36.08; SD
¼ 14.20), comprising 91 women and 15 men. Forty-one participants had2lost 10% of their maximum body weight and maintained the weight
loss for minimum 12-month period (Maintainers) and 64 participants had
lost 10% of their maximum body weight but had regained their weight
within 12 months (Regainers). Mean period of weight loss maintenance
was 1.67 years. Approximately 58.1% were married or lived de-facto,
22.0% were single, 64.7% had completed an undergraduate or post-
graduate degree. Most participants (83.8%) used diet, exercise, and a
commercial weight loss programs (e.g., Weight Watchers) to initiate
weight loss, while 65.7% continued diet and exercise for weight loss
maintenance. The study received ethics approval from the university's
Human Research Ethics Committee. The convenience sample were
recruited via social media and external organisations using an online
survey link. Inclusion criteria included minimum 18 years of age and
informed consent was required prior to survey commencement.2.2. Materials
Participants completed an anonymous and voluntary online ques-
tionnaire comprising demographic items (e.g., sex, age, height, weight)
and the following measures outline below.
Mini Marker Personality Scale (MMPS; Saucier, 1994).
The MMPS was used to assess the Big Five personality factors. Re-
spondents use a 9-point Likert scale to rate howaccurately 40 items (8 items
per factor) apply to them, ranging from 1 ¼ Extremely Inaccurate to 9 ¼
Extremely Accurate. High factor scores indicate higher levels of the person-
ality factor (Seibert and Kraimer, 2001). Scale factors have good reported
internal consistencies (e.g., .78 for openness; .83 for extroversion; Thomp-
son, 2008). Cronbach's alphas in the current sample ranged from acceptable
to good: extroversion (α¼ .81), agreeableness (α¼ .79), conscientiousness
(α ¼ .79), emotional stability (α ¼ .83), and openness (α ¼ .84).
2.2.1. Patient Health Questionnaire (PHQ; Spitzer et al., 1999)
The PHQ self-report measure was used to screen for disorders such as
major depressive disorder, disordered eating, and general life stress
(Spitzer et al., 1999). Respondents assess how often they have experi-
enced speciﬁc symptoms on a Likert-type scale, while somatic symptoms
are evaluated using dichotomous yes/no responding. High item
endorsement can indicate the presence of certain psychiatric diagnoses
(Spitzer et al., 1999). The PHQ has good psychometrics (e.g., 85% ac-
curacy, 75% sensitivity,& 90% speciﬁcity; Spitzer et al., 1999). The scale
presents good internal consistency, α ¼ .80 (Gierk et al., 2015), with
excellent alphas in the current sample (.89, .81, and .87 for depression,
somatic, and anxiety, respectively).
2.2.2. Three-Factor Eating Questionnaire-Revised 18-Item (TFEQ-R-18;
Karlsson et al., 2000)
The TFEQ-R-18 was used as a measure of three aspects of eating
behaviour: restrained eating (i.e., conscious restriction of food for weight
control), uncontrolled eating (i.e., tendency to consume abnormal
amounts of food prompted by loss of control and hunger), and emotional
eating (i.e., ability to resist emotional eating cues). Responses to 18 items
are provided using a four-point Likert scale ranging from 1 ¼ Deﬁnitely
True to 4 ¼ Deﬁnitely False. Higher subscale scores greater levels of
restrained, uncontrolled, or emotional eating. The TFEQ-R-18 has
demonstrated discriminant validity, differentiating eating styles in 1,175
community members (De Lauzon et al., 2004). Internal reliability in the
current sample ranged from acceptable to excellent (α¼ .70, α¼ .90, and
α ¼ .87 for restrained, uncontrolled and emotional eating, respectively).
2.2.3. Block food screener (Block et al., 2000)
The Food Screener is a brief dietary and nutrient intake measure that
assesses the frequency of consumption of certain foods (Block et al.,
2000). Respondents indicate the intake frequency of items such as fruit,
vegetables, dark bread, and fried chicken using a Likert-type scale (e.g.,
0 ¼ Less than 1 per week, 5 ¼ 2þ a day). Scores are summed to yield a
Table 2. Logistics regression predicting likelihood of maintaining weight loss (N
¼ 105).
B SE (B) Wald df p Odds Ratio
[95% CI]
FI -.03 .03 .71 1 .40 0.98 [0.92, 1.03]
RE .04 .01 9.02 1 .00** 1.04 [1.01, 1.07]
UE -.01 .01 1.18 1 .28 .99 [0.96, 1.01]
EE -.01 .01 .72 1 .40 .99 [0.97, 1.01]
Constant -.93 1.08 .74 1 .39 .40
Note. *p < .05; **p < .01. CI ¼ conﬁdence interval. FI ¼ Fat Intake, RE ¼
Restrained Eating, UE ¼ Uncontrolled Eating, EE ¼ Emotional Eating.
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dietary intake (Block et al., 2000).
3. Results
3.1. Preliminary analyses
A bivariate correlation matrix was produced to determine which of
the independent variables signiﬁcantly correlated with the dependent
variable and is presented in Table 1. Subsequently, four signiﬁcant pre-
dictors (restrained eating, uncontrolled eating, emotional eating, and fat
intake) were entered into the logistic regression model with the dichot-
omous dependent variable (group membership). G*Power analysis
indicated the current sample size (N ¼ 105) was adequate to detect a
medium effect (p ¼ .05).
3.2. Logistic regression
The omnibus model for the logistic regression analysis was statisti-
cally signiﬁcant, χ2 (df¼ 4, N¼ 105)¼ 20.18, p< .001, Cox& Snell R2¼
.18 and Nagelkerke R2 ¼ .24. The model correctly classiﬁed 64.8% of
cases (see Table 2). Restrained eating was the only predictor that
signiﬁcantly improved the model's predictive capability, recording an
odds ratio (OR) of 1.04. Fat intake, uncontrolled eating, and emotional
eating did not signiﬁcantly inﬂuence the probability of predicting suc-
cessful weight loss maintenance.
4. Discussion
The current study aimed to delineate a psychological and behavioural
proﬁle of successful weight loss maintainers using key factors identiﬁed
in prior research. A logistic regression analysis was conducted to deter-
mine whether successful weight loss maintenance could be predicted
from factors of restrained, uncontrolled eating, emotional eating, and fat
intake. Results partially supported hypotheses. Restrained eating was
positively and signiﬁcantly associated with whether participants would
maintain their weight loss. Fat intake, uncontrolled eating, and
emotional eating were negatively and signiﬁcantly associated with
maintenance or regaining. However, personality and psychopathology
predictors did not appear to signiﬁcantly inﬂuence the likelihood of
successful weight loss maintenance.Table 1. Bivariate Pearson's correlation matrix for independent variables and the de
Ex Ag Con Emo Op/In RE UE EE
Ex - .06 .36** .25* .22* .02 -.09 .1
Ag - - .30** .32** .26** -.08 -.27** .1
Con - - - .24* .37** .04 -.09 -.0
Emo - - - - -.00 -.18 .33** .2
Op/Int - - - - - .04 .04 -.0
RE - - - - - - -.04 -.0
UE - - - - - - - .6
EE - - - - - - - -
Dep - - - - - - - -
Som - - - - - - - -
Anx - - - - - - - -
FVI - - - - - - - -
FI - - - - - - - -
GM - - - - - - - -
SFVI - - - - - - - -
Note. *p < .05 level (2-tailed), **p < .01 level (2-tailed) Ex ¼ extroversion; Ag ¼
openness/intellect; RE ¼ restrained eating; UE ¼ uncontrolled eating; EE ¼ emotio
vegetable intake; FI ¼ fat intake; GM ¼ group membership (Maintainers, Regainers);
3A larger community movement, inﬂuenced by a variety of diets and
eating philosophies that adhere to food restriction, help to explain pre-
sent ﬁndings. More than half of the participants (56%) used a weight loss
program (e.g., Weight Watchers, The Paleo Diet) in their initial weight
loss and throughout their weight loss maintenance. Such programs
endorse food restriction through portion control or avoidance of certain
foods. Research has suggested that such eating models can shape societal
trends by inﬂuencing individuals’ day-to-day decisions regarding food
consumption (Johnson, 2016). Assuming a broader societal shift, the
restriction of food intake may be omnipresent, particularly for in-
dividuals seeking to lose weight and maintain weight loss long-term. In
contrast, individuals who lose weight but regain it within a 12-month
period may initially begin by restricting food intake, however, slowly
return to their pre-weight loss eating patterns.
Food restriction is identiﬁed in the literature as a common method
used among successful weight maintainers. Stroebe et al. (2013) postu-
lates that certain individuals who engage in successful restrained eating
are able to better maintain their weight loss as a result of a loss enjoyment
in eating. That is, a weaker hedonic response is activated by exposure to
palatable food, which makes resisting food temptations more manage-
able for particular individuals. Current results offer support for this as-
sociation between disinhibited eating and successful weight
maintenance. Additionally, an association between an increased ten-
dency to overeat in the presence of palatable food and personality traits
related to impulse control has been identiﬁed (Wing and Phelan, 2005).
Individuals who are able to better control their eating behaviours are
more successful in maintaining their weight loss over time. Futurependent variable.
Dep Som Anx FVI FI GM SFVI
6 -.38** -.24* -.28** .23* .06 -.08 .24*
1 -0.3 -.12 -.12 -.08 -.10 .05 .16
8 -.24* -.17 -.26** .13 .04 .07 .14
9** -.43** -.38** -.47** .04 -.02 -.08 .10
3 .09 .10 .08 .16 -.00 .08 .09
9 .13 .15 .15 .17 -.38** .35** .30**
5** .45** .26** .22* -.04 .14 -.20* -.10
-.43** -.27** -.21* -.16 .13 -.21* -.19*
- .73** .75** -.09 -.01 -.09 -.13
- - .73** -.02 .06 -.11 -.06
- - - .05 .03 -.05 -.01
- - - - .09 .11 .68**
- - - - - -.23* -.08
- - - - - - .19
- - - - - - -
agreeableness; Con ¼ conscientiousness; Emo ¼ emotional stability; Op/Int ¼
nal eating; Dep ¼ depression; Som ¼ somatic; Anx ¼ anxiety; FVI ¼ fruit and
SFVI ¼ short fruit and vegetable intake.
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logical and behavioural proﬁle of successful weight loss management.
Current results offer strong support for restraint theory in explaining
the causes and consequences of food restriction in weight loss mainte-
nance (Ogden, 2009). Restraint theory argues that individuals rely on
their cognitive capacity to control their eating behaviours and food is
consumed uncontrollably in the event the cognitive processes are inter-
rupted (Herman and Mack, 1975; Stice et al., 2005). Research also sug-
gests that dietary restraint result in a depletion of certain
neurotransmitters such as tryptophan, prompting overeating of
carbohydrate-rich food in an effort to reinstate appropriate levels of
tryptophan (Kaye et al., 1998). Despite small signiﬁcant negative corre-
lations for uncontrolled eating and emotional eating in current results,
the variables did not make a unique contribution to the logistic regres-
sion. It could be that these two variables do contribute signiﬁcantly to
weight loss maintenance, however the current sample size may have
lacked statistical power to detect a small effect.
The lack of signiﬁcant results among a number of proposed predictors
in the current study suggest alternative factors may signiﬁcantly
contribute to the predictive model. Although outside the scope of the
present study, a number of biological mechanisms have been implicated
in the regulation of bodyweight (Kosmiski et al., 2014). According to set
point theory (Nisbett, 1972), the body will return to its prior bodyweight
when a normal diet is reinstated (Kosmiski et al., 2014). Biological fac-
tors such as leptin and insulin, two adiposity-related signals, are reduced
when bodyweight is reduced. Consequently, hunger and reduced feelings
of satiety can increase, which in turn can trigger in increased food intake
and weight regain (Cornier, 2011). Additionally, studies in the ﬁeld of
epigenetics suggest an underlying system, beneath the behavioural and
psychological factors contributing to weight loss maintenance, which
develops over time (Slack, 2002). Assuming the underlying system ulti-
mately results in the expression of a phenotype, it is the phenotype that is
regulated rather thanweight (Bessesen, 2011). Such theory indicates that
contemporary models of weight regulation that delineate the complex
interplay between psychological, behavioural, and biological factors are
crucial in developing a predictive model of successful weight loss.
4.1. Methodological considerations
Present ﬁndings contribute to the growing body of literature con-
cerning long-term weight loss maintenance; however, several study lim-
itations should be noted. Firstly, sample size may have limited the
detection of small but signiﬁcant effect sizes among independent vari-
ables, particularly in the case of uncontrolled eating and emotional eating
variables. Future research in larger samples may help identify factors
associated with long-term weight loss and maintenance that are gen-
eralisability to the adult population. Secondly, social desirability and the
under and over reporting of body measurements such as weight and
height may have impacted results. Women in particular, have been found
to underestimate their weight (Engstrom et al., 2003) and the current
sample consisted 91% women. To address such potential confounds,
social desirability scale could be included as a covariate in analyses, and
participant weight and height measures attained by researchers where
possible, to ensure data accuracy.
4.2. Future research
Research indicates that a complex interplay of biological, psycho-
logical, and behavioural factors is associated with long-term weight
maintenance. Therefore, additional factors should be considered in
establishing a weight loss maintainer proﬁle beyond psychological and
behavioural motivation behind food restriction, which could help inform
intervention strategies. Research has suggested that weight loss main-
tenance is associated with changes in neural activity in areas of the brain
responsible for emotional and cognitive aspects of eating behaviours
(Rosenbaum et al., 2008). Speciﬁcally, participants’ responses to visual4food cues changed after a 10% reduction in bodyweight. Future research
involving functional magnetic resonance imagining (fMRI) may help to
determine if neuronal activity adjustments contribute to the long-term
maintenance of weight loss. Subsequent ﬁndings may highlight the role
of pharmacological intervention in contributing to weight loss and
maintenance.
5. Conclusion
Given the increasing global prevalence of overweight and obesity,
determining key factors that differentiate individuals for those who
maintain or regain weight loss has signiﬁcant implications for the di-
rection of intervention. Such research may inﬂuence government rec-
ommendations regarding issues such as nutrition advice, which in turn
may inform societal understanding of the consequences of obesity,
overweight, and general health (Johnson, 2016). Consistent with prior
research, current results suggest that restrained eating is central to
long-term reduced weight maintenance. However, in contrast with prior
research, no additional signiﬁcant psychological and behavioural pre-
dictors added to the predictive model of a successful weight loss main-
tenance examined. Future research could explore biological mechanisms,
through genetic testing, to help delineate the biological factors that
contribute to the proﬁle of successful weight loss maintainers. Such
ﬁnding may have important implications for the development of weight
loss intervention strategies which will beneﬁt individual well-being.
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